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THE MAILING DATE OF THIS COMMUNICATION. 
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Application Papers 

9) D The specification is objected to by the Examiner. 

10)^ The drawing(s) filed on 31 December 2003 is/are: a)K accepted or b)D objected to by the Examiner. 
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DETAILED ACTION 

Specification 

The title of the invention is not descriptive. A new title is required that is clearly 
indicative of the invention to which the claims are directed. 

The following title is suggested: - Variable Clock Rate Analog-to-Digital 
Converter Using a Delay Locked Loop --. 

The specification has not been checked to the extent necessary to determine the 
presence of all possible minor errors. Applicant's cooperation is requested in correcting 
any errors of which applicant may become aware in the specification. 

Claim Rejections ■ 35 USC § 102 

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the basis for the 
rejections under this section made in this Office action: 
A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

Claims 14 and 15 are rejected under 35 U.S.C. 102(b) as being clearly 
anticipated by U.S. Patent 6,154,164 to Gross, hereafter Gross. 

Gross discloses a variable clock rate analog-to-digital converter, hereafter ADC. 
Specifically, Gross provides a clock generation circuit [114] able to produce a number of 
clock signals [1 16 / 1 18 / 120 / 122] having different clock periods [col. 2, line 13]. 

For claim 15, as shown in Table 1, Gross indicates that longer settling times are 
needed for more significant bits, hereafter MSBs, while shorter settling times are 
needed for less significant bits, hereafter LSBs. Therefore, as shown in Table 2, 
having various duration clock cycles [col. 7, line 25], Gross uses longer cycles for MSBs 
and shorter cycles for LSBs. 
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Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 

obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 1 02 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

Claims 1-2, 4, 7-12, 16, and 18-21, are rejected under 35 U.S.C. 103(a) as being 
unpatentable over the Admitted Prior Art, hereafter APA, in view of Gross. 

For claim 1 , APA provides an algorithmic ADC [Page 2, 1|3] comprising a sample- 
and-hold circuit clocked by a sampling clock having a substantially uniform clock period 
[Page 3, fl4]. While the exact words "sample-and-hold" are not used, it is clear that 
conventional algorithmic ADCs contain such circuits, as applicant discloses a 
combination of "sampling" [Page 2, 1J3] a continuous analog signal and then quantizing 
it. Because every clock pulse has an equal length [Page 3, 1J4], APA's sampling clock 
must have a substantially uniform clock period. 

Unlike claim 1 , APA lacks an internal ADC clock having at least two clock cycles 
with different lengths. In contrast, Gross provides a clock generation circuit [114] able 
to produce a number of clock signals [1 16 / 1 18 / 120 / 122] having different clock 
periods [col. 2, line 13]. At the time of the invention, it would have been obvious to one 
Of ordinary skill in the art to have applied the clock teachings of Gross to APA's ADC. 
The motivation would have been to improve the speed of conversion, as suggested by 
Gross [col. 1, lines 36-37]. 
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Independent claims 1 1 and 18 restate these apparatus limitations in method 
format. Independent claim 16 restates these apparatus limitations in means plus 
function format. 

APA satisfies the additional limitations of independent claim 18 by providing a 
residue voltage [Page 3, p], combined with the reference voltage [Page 2, p] to 
produce another residue voltage, equivalent to the recited "intermediate analog 
voltage." This process continues for N bits, repeating for each clock cycle until it 
reaches the LSB [Page 3, p]. Feedback signals are inherently present because APA 
uses a recirculating ADC [Page 2, p]. 

For claims 2, 12, and 21, as shown in Table 1, Gross indicates that longer 
settling times are needed for MSBs, while shorter settling times are needed LSBs. 
Therefore, as shown in Table 2, having various duration clock cycles [col. 7, line 25], 
Gross uses longer cycles for MSBs and shorter cycles for LSBs. 

For claim 4, recirculating ADCs [Page 2, P] inherently include MDACs, due to 
their cyclical nature. APA's ADC must have a structure similar to prior art Fig. 1 b in 
U.S. Patent 6,501 ,41 1 to Soundarapandian et al, a sub-ADC [102] coupled to a 
[MDAC]. Such elements are required for proper operation of a multi-stage ADC, due 
to the repeated use of residue voltages [Page 3, p]. 

For claims 7-10, Gross discloses that a variable clock rate ADC may be used in a 
microprocessor, microcontroller, digital signal processor, or as a stand-alone converter 
[col. 7, lines 58-61]. Microprocessors comprise video encoders and decoders. 
Stand-alone converters can be found in set top boxes and electronic appliances. 
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For claim 19, the use of switched capacitor circuits [Page 10, 1J44] in ADCs is 
conventional. Applicant admits "any type" of low latency ADC [Page 1 0, 1J44] can be 
used, so it is evident that this step is part of APA. Moreover, the reference and residue 
voltages [Pages 2-3, 1J3] must inherently be applied to switched capacitors during each 
conversion cycle. 

For claim 20, recirculating ADCs [Page 2, 1J3] inherently use feedback signals, 
applying them during each successive cycle to determine a reference voltage. 

Allowable Subject Matter 

Claims 3, 5-6, 13, and 17 are objected to as being dependent upon a rejected 
base claim, but would be allowable if rewritten in independent form including all of the 
limitations of the base claim and any intervening claims. 

The following is a statement of reasons for the indication of allowable subject 
matter: the references of record neither reveal nor render obvious the use of a delay 
locked loop, hereafter DLL, to generate an internal ADC clock having at least two cycles 
of different length [for claims 3, 13, and 17]; integration of sample / hold and MDAC 
circuits [for claims 5 and 6]. APA's DLL uses identical delay elements [Page 22, 1J85] 
instead of having multiple delay elements with different delay values. 

Conclusion 

The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. U.S. Patent 6,826,247 describes a phase locked loop, 
hereafter PLL, having a digital DLL. U.S. Patent 6,794,912 to Hirata et al provides a 
clock generator [10] and multiple delay circuits [40 / 60 / 80]. 
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U.S. Patent 6,700,523 to Konno provides a sample / hold circuit [102] for an ADC. 



Nagaraj couples sample / hold circuits [1 02a / 1 02b] to ADCs [1 06 / 1 08]. U.S. Patent 
6,486,820 to Allworth et al discloses an ADC having a sample / hold circuit [409]. U.S. 
Patent 5,886,562 to Garrity et al synchronizes clock signals for an ADC. U.S. Patent 
5,796,358 to Shih et al shows an ADC decoder [625] coupled to a sample / hold circuit 
[61 5]. U.S. Patent 4,893,124 to Tsuji et al shows an ADC with sample / hold circuits 
[15a / 15b] and delay circuits [16/18]. 

Any inquiry concerning this communication or earlier communications from the examiner should be directed 
to Patrick G. Wamsley whose telephone number is (571 ) 272-1814. The official facsimile number is (703) 872- 
9306. An alternate facsimile number, (571 ) 273-1 814, should only be used for unofficial documents. 



U.S. Patent 6,680,634 to Ruha et al describes a digital DLL. U.S. Patent 6,541 ,952 to 




(Patric^g. Wamsi 
ApriC 7 f 2005 



